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 Abstract: The present study shows the correlation between the calculated values of THI index and the 
determined values of rectal temperatures, in cows exposed to solar radiation. The cows were chosen so that they 
belong to the same breed (Romanian Simenthal) but in different physiological stages such as: youth (heifers), 
dairy cows or pregnancy. The correlation between the main physiological parameters and the THI index values 
were made with ORIGIN 6.0 mathematical programme. 
 
MATERIAL AND METHOD 
 
 This study is a part of a larger one, which has included different groups of animals. For 
this part of our study there were taken in observations only the groups noted II, III and V. All 
the three groups of cows were belonging to the same breed (Romanian Simenthal) and they 
were formed by 10 cows per each group. During the day, they were kept on pasture and 
during the night they were kept in stable. The differences between the groups were 
represented by the physiological stages of the cows, as follows: 
 The group II was consisting of heifers, with the age between 9 and 12 months. 
 The group III was formed of cows, during lactation period. 
 The group V was consisting of pregnant cows. 
 In the same time there were determined the mean radiation values, the maximum 
temperature, relative humidity in the areas where the determinations took place. 
 The determination of the rectal temperature was made using classical veterinary 
thermometers. The determinations were made in the stable, both in the morning and evening 
and also on the pasture, at the midday, after the cows were exposed to direct solar radiation 
for a period longer than 15 minutes. 
 
RESULTS AND DISCUSSIONS 
 
 The values of the THI were determined using classical formulas [Drăghici, 1982, 
West, 2000]. 
 The values of the main meteorological parameters during the day when the 
determinations were made and the obtained values for THI index are presented in Table 1.  
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Table 1. The values of the meteorological parameters (period May- October) 
Month Date Mean solar 
radiation 
(cal/cm2 x 
min) 
Maximum 
temperature 
(°C) 
Relative 
humidity 
(%) 
THI index 
13 546,4 20,7 51 66 May 
14 512,2 22,1 55 68 
3 583,5 24,2 57 71 June 
4 571,2 28,3 52 76 
22 546,1 22,4 85 71 July 
23 524,3 25,7 73 75 
19 458,2 34,0 59 85 August 
20 462,3 34,0 56 84 
16 334,2 22,6 73 70 September 
17 336,4 20,0 74 66 
21 264,1 12,1 65 55 October 
22 232,4 13,0 68 56 
 
 The obtained values of the rectal temperatures are presented in Table 2. 
 
Table 2. The mean values of the rectal temperatures  (X± sX) to the studied groups 
Mean values of the rectal temperatures (°C) Nr
. 
 
Place 
Time 
May June July Aug Sept Oct 
 
in stable 
6,00 38,24 
0,217 
38,36± 
0,158 
38,70± 
0,115 
38,77± 
0,116 
38,32± 
0,267 
38,31± 
0,264 
 20,00 38,31± 
0,152 
38,56± 
0,143 
38,90± 
0,115 
38,94± 
0,107 
38,44± 
0,263 
38,36± 
0,276 
G
ro
u
p 
II
 
on 
pasture 
14,00 38,49± 
0,152 
39,04± 
0,117 
39,57± 
0,125 
39,71± 
0,137 
38,61± 
0,273 
38,42± 
0,270 
 
in stable 
6,00 38,52± 
0,063 
38,54± 
0,084 
38,55± 
0,097 
38,71± 
0,088 
38,57± 
0,067 
38,37± 
0,263 
 20,00 38,59± 
0,074 
38,68± 
0,079 
38,79± 
0,087 
39,09± 
0,129 
38,69± 
0,074 
3,43± 
0,250 
G
ro
u
pI
II
 
on 
pasture 
14,00 38,76± 
0,070 
38,94± 
0,052 
39,13± 
0,095 
39,51± 
0,208 
38,89± 
0,074 
38,52± 
0,262 
 
in stable 
6,00 38,58± 
0,041 
38,60± 
0,063 
38,62± 
0,075 
38,65± 
0,105 
38,60± 
0,063 
38,43± 
0,301 
 20,00 38,58± 
0,041 
38,63± 
0,082 
38,73± 
0,082 
38,85± 
0,084 
38,70± 
0,063 
38,48± 
0,264 
G
ro
u
pV
 
on 
pasture 
14,00 38,67± 
0,082 
38,73± 
0,082 
38,92± 
0,148 
39,30± 
0,316 
38,85± 
0,055 
38,48± 
0,264 
 
 
 The correlation between THI and the rectal temperature were made using ORIGIN 6.0 
programme. This is a mathematical programme, which enables the interpretation of the data.  
 In different studies it was mentioned the reference value of THI = 72 under which the 
cows are not submitted to the heat stress [West, 2000; Drăghici, 1977; 1980; 1982; Amakiri, 
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1979]. Examining the data presented in the table 1 it has to be noticed that in June, July and 
August at midday the THI index values were higher then 72, so the cows were submitted to 
heat stress. 
 The co-relations between the THI and the rectal temperatures using ORIGIN 6.0 
Programme are presented in figure 1.  
Figure 1. Co-relation between THI and the rectal temperatures 
 
 Examining the data presented in the table 2, it has to be noticed that it was recorded an 
increased value of the rectal temperature in the Romanian Spotted cattle in different 
physiological state, kept on pasture.  
 The recorded rectal temperatures presents during a season, a mean increasing of 
1.47°C in heifers, of 0.99°C in milking cows and of 0.72°C in pregnant cows.  
 By the correlation between THI and the internal temperature (Fig. 1) it can be noticed 
that the maximum of the Gauss fitting curve is recorded in the heifers group (II), that means 
that in young cows are recorded the fastest increasing of the rectal temperature in the 
conditions of the increased THI values. In the case of this group, we noticed that at THI 
values over 72 is established a maximum limit for the rectal temperatures and even the THI 
value is still growing, the rectal temperature reaches it peak and remain constant.  
 In pregnant cows (group V) and in milking cows (group III), the maximum of the 
rectal temperature is reached when THI reaches its maximum value.  
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 The rectal temperature is one of the most constant physiological parameter in 
mammals. Even so, there were recorded variations of this parameter according to many 
factors, the most significant are: intense caloric radiation, oestrus, and of gestation and 
muscular effort (Hensel, 1967). 
 The increasing of the rectal temperature is gradually produced, after a period of 
exposure to the solar radiation. It is considered that the increasing with more then 0.8°C of the 
mean rectal temperatures the cows are submitted to the heat stress (Ingram and col. 1979). So 
in the conditions of our experiment we may conclude that the cows on the pasture were 
submitted to the heat stress, when the THI was higher then 72. 
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